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Abstract — This work is a contribution to the differentiation of cultivars of autochthones figs prospected in 
Northwestern of the Morocco. 96 ecotypes of fig trees prospected in northern Morocco and about 49 indigenous 
figs well identified. Hierarchical classification showed that the different accessions were a great variability. This 
diversification could enrich the genetic base of this genus and required more studies to achieve the maximum 
usefulness from this diversification. Physiological results will be useful in characterizing and to create the first 
reference and catalogue of the fig accessions. 
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I. INTRODUCTION 

The fig is the oldest fruit in the world [1]. It is probably 
native to the Middle East and naturalized in several 
regions and especially those around the Mediterranean 
basin. The latter supplies the bulk of world production, 
estimated at one million tones, of which 27% is produced 
by Turkey. In Morocco, F. carica is present in all regions 
under diverse environmental conditions. However, its 
cultivation remains sporadic, despite the richness of this 
plant genetic heritage and its age [2]. The fig tree plays a 
significant economic role in the diet of the population of 
the northern region of Morocco. However, the marketing 
of the product is little developed in our time and this after 
having had a much greater importance in the past. In 
addition, the introduction of plum in the Zoumi and 
Moukrisset areas and the olive grove in the Beni Ahmed 
area has driven the fig tree out of the main irrigated and 
fresh land. This rapid extension of the plum tree and the 
olive tree shows that they have met the climatic and 
edaphic conditions favorable to their development. Thus 
the fig tree has been eliminated from these perimeters and 
now only survives on rough and dry terrain. 

The varietal heritage of the fig tree ( Ficus carica L) at the 
Mediterranean scale consists of a few hundred varieties 
whose genetic diversity has been characterized essentially 
morphologically [3], [4]. Several studies have reported the 
use of morphometric and pomological parameters as well 
as isozyme markers to discriminate fig cultivars [5], [6], 
[7]. In Morocco, the first work on the pomological 
description of fig tree varieties was made by [8] but from 
limited surveys in the Chefchaouen region. Agro- 
morphological markers, with immense interest, fall under 
the characterization. However, they vary according to the 


phenological stages of the tree and interfere with 
environmental factors. The analysis of phenotypic traits is 
also more complex in fig trees than other fruit species 
because of the particularities of the presence of two types 
of production in the year (figs-flowers and figs of autumn). 
To overcome these constraints, the choice of phenotypic 
markers in limited numbers, but rigorously selected for 
their discrimination performance, as well as the need for 
periods of repeated observations at specific periods 
(fruiting, vegetative rest, age of the plant, organ studied) 
may suffice for the characterization of the tree. The use of 
this type of markers is undeniable and must be included in 
any project for the identification and use of genetic 
resources. About 80 phenotypic descriptors have been 
identified in this species, including 23 for the tree, 21 for 
the leaf and 34 for the fruit [9]. 

The purpose of this work is to make known the 
physiological characteristics of the local plant material 
prospected in northern Morocco, by proposing a genetic 
knowledge base necessary for the selection of efficient 
genotypes of domestic fig tree. 

II. MATERIAL AND METHODS 
Plant Material 

+ The study looked at 96 ecotypes of fig trees 
prospected in Northwestern of Morocco. It is about 49 
indigenous figs, well spread in the orchards of northern 
Morocco (Table. 1). The work was based mainly on 
surveys carried out in 14 stations in four large areas in the 
north - west of the country. These stations were chosen 
according to the importance of fig orchards in 
agrosystems (Fig. 1). 
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+ Beni Ahmed area: characterized by its richness in fig 
and caprifigue as well as a good knowledge of cultivation 
techniques in particular caprification. 

+ - Areas of Moukrisset, Zoumi and Oued Laou: areas 
rich in figs with very diversified varieties, but with a lack 
of knowledge of caprification techniques. 


+ - Khmiss anjra zone: constitutes a new and very 
diversified variety of resources especially in Douar Tafza, 
this zone is also characterized by a neglect of 
caprification 


Table. 1: List of varieties studied 


The main varieties 

Rhoudane 

Saadi 

Jouhri 

Gaouizi 

Lemti 

Ournakssi 

Ferzaoui 

Sinani 

Kharar 

Baghi as sal 

Achir 

Hafer elbrel 

Harchi el khal 

Hafri 

Sbaa ou rhgoud 

Meltoufa 

Chitoui 

Kohli 

Kharaza 

Bakour 

Zerki 

Tahadakte 

Larchan 

Tbantou 

Tabli 

Mouslikh 

Sibti 

Hazouta 

Aroui 

Kourti 

Lmdar 

L’khoumbiz 

Silfaf 

L’hmar 

Lndbar 

Smouni 

Fassi 

L’beidi 

Khoumsi 

El messari 

harchi lbeid 

Ounk Hmam 

Makoutia 

L’mdar eL khal 

Ozilane 

Qouti 

Maalmouss 


Lassoune 

Zenfoukh 




Morocco 



Awchtam 


l a in crn oute 


Riffiv ine 


Tamernouti^ 


arzoute* 


' Magou 


JTzirane 


Biranda 


Ahlimate 


Chirak 


lalich 


Geographical location of sampling points 


5*28'0’*W 5*20*0-W 5*12*0"W 5*4*0"W 


Fig. 1: Localization of the sites prospected 
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Physiological characters: 

Five physiological characters were taken into account: 
type of fruiting, precocity, yield, production and capacity. 
For each character, the different modalities are envisaged. 
To facilitate the acquisition and processing of data during 
surveys, each category was assigned a code (Table 2). 
Fruiting type: 

From the point of view of fruiting, fig varieties can belong 
to five different types: 

Common type: corresponds to figs which are 
parthenocarpic, and which generally give a 
harvest of figs per year, 

Smyrna type: figs one crops that require 
pollination by the blastophage, and have only one 
harvest at the end of summer, 

San pedro type: which are two crops and therefore 
give two harvests in the year, the first being the 
harvest of fig-flowers in July and the second, 
mid-August beginning of September requiring 
pollination by the blastophage, 

Type of one crop: varieties whose maturity occurs 
annually. Only once, usually in August, 

Type of two crop: varieties whose fruit maturity 
occurs in two distinct periods. The fruits of the 
first season, called "figs flowers", ripen in late 
June-August. The second season usually takes 
place in late August- October. (Simonet, Chopinet 
& Baccialone, 1945) Dans certains cas, la variete 
est presque strictement one crop; dans d’autres, 
presque strictement two crop. Tous les 
intermediaries existent (Table 1.) 

Precocity: 

• The precocity or maturity of the figs is the 
moment of full maturity of the variety, the one 
where the greatest number of fruits is ripe on the 
trees. There are 5 cases: 

• Very early: when the maturity will be end of July, 

• Early: the maturity of the figs is from August 1st 
to 10th, 

• Mid-season: maturity is between August 11th and 
30th, 

• Late: the maturity of the figs takes place from 1st 
to 30th September, 

• Very late: maturity is after October 1st 
Yield: 

• The yield is the quantity in Kg of figs produced 
by the tree, there are 3 cases: 

• Low yield: when the production is 20 Kg / tree, 

• Average yield: the production is between 20 and 
60 Kg / tree, 

• High yield: when the production is 60 Kg / tree. 


Production : 

The production reflects the alternation of figs per year, so 
we distinguish: 

Regular production: when you have a good fig production 
in two years, 

Very irregular production: when production is good for 
one year and average for the year after. 

Capacity : 

Corresponds to the ability to yield mature fruits: 

Autumn figs are carried by the growth of the year. In the 
first year of nursery, so the first shoot, the varieties carry, 
for the most part, fruits that fall before maturity. The 
notion of "speed of fruiting", widely used in the case of 
other fruit trees (especially pips and stone rosaceae), must 
be replaced by that of "capacity to yield mature fruits". 
This capacity can be: fast (before 3 years), average (3 to 5 
years), long (more than 5 years). 

Table.2 : Physiological characters 
character Modality 

Type Common type 

Type Smyrna 
Type San Pedro 
One crop 
Slightly two crop 
Has a tendency two crop 
Intermediate 
Frankly two crop 

Precocity Very Early 

precocious 

Mid-season 

Late 

Very late 

yield Low efficiency 

Average yield 
High efficiency 

Production Regular production 

Very irregular production 


Capacity Long capacity 

Average capacity 
Quick capacity 


III. RESULT AND DISCUSSION 
Physiological characters: 

According to farmers in the region, the type of fruit is 
represented by three sub-characters (Fig.2); of which the 
Smyrna type represents 18.36% (effective 9), the San 
Pedro type represents 32.65% (effective size 16) whereas 
most of the varieties are of the Common type, that is to 
say, not requiring caprification (48.97%, effective 24). So, 


www.ijeab.com 


Page | 1606 





























International Journal of Environment, Agriculture and Biotechnology (IJEAB) 
https://dx.doi.org/10.22161/iieab.45.49 


Vol-4, Issue-5, Sep-Oct- 2019 
ISSN: 2456-1878 


it is clear that the practice of caprification is not 
widespread among farmers. Half of the varieties are all 
Common, ie parthenocarpic figs that usually give figs 
without pollination. While this is not the case for all the 
figs prospected, that is to say figs that need to be pollinated 
to give mature figs, this shows the ignorance of farmers 
about the carprification technique. 


On the other hand, survey results show that most autumn 
figs yield two crops per year (Fig. 3), that is, they are 
frankly two crops and more than half of varieties identified 
(63.26%, strength 31). The figs one crops represent 
34.69%, (effective 17), while only one variety "harchi 
lkhal" is sometimes one crop and sometimes two crop and 
therefore can be considered as an exceptional case and 
classified as weakly two crop. 



■ two crop 

■ one crop 

■ weakly two crop 



Fig. 3: typical type of harvest 


Precocity: 

The maturity of the figs is triggered when the color of the 
fruit changes, its softened pulp and skin begins to crack. In 
general, fresh figs must reach a certain stage of maturity 
before being harvested, as they remain immature if picked 
early [10]. An unripe fig is also less rich in sugars and has 
not yet developed its organoleptic properties. On the other 
hand, a late harvest leads to major handling difficulties 
(harvesting, storage, transport). In fact, few figs are 
harvested at full maturity on a tree [11]. 

Most varieties are early-maturing (90.38%, effective 34) 
(Fig.4), that is, fruit maturity is from August 1st to August 


10th, while % have a mid-season production (effective 11), 
that is to say that their maturity starts from the 1st to the 
30th of August, and only 4.08% have a production either 
very late or very early (effective 2). Early maturity may be 
favored by climatic conditions, especially high spring and 
summer temperatures [12]. 

The periods of harvest of the recorded figs are generally 
long (15 to 57 days) and are close (21 to 60 days) of those 
observed by [13]. These do not change according to the 
color of the skin of the fruits. 
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Yield: 

For yield, farmers say that most varieties have an average yield (75.51%, effective 37), while only 22.4% have a high yield 
(effective 12) (Fig.5). For example, in the Beni Ahmed area, it has been found that Rhouddane trees have a high yield that 
exceeds 64 kg / tree, whereas for an average yield the quantity varies between 38 and 40 kg / tree. Farmers say that these 
values are only approximate and vary from year to year depending on variety and climatic conditions. 



■ Average yield 

■ High yield 


Fig 5. : Variety yield. 


Production : 

The production of figs varies from year to year depending on climatic conditions, varieties and cultural techniques. Surveys 
show that for all varieties studied, more than half have a regular production of 57.51%, while in the second half production is 
irregular representing a percentage of 42.85% (Fig.6). 



Capacity: 

Surveys show that most varieties have an average capacity to yield mature fruits, ie 3 to 5 years, representing 93.87% 
(number 46) of the varieties surveyed (Fig.7). While only 6.12% have a long capacity corresponding to more than 5 years, 
however no variety has a fast capacity (before 3 years). 


www.ijeab.com 


Page | 1608 











International Journal of Environment, Agriculture and Biotechnology (IJEAB) 
https://dx.doi.org/10.22161/iieab.45.49 


Vol-4, Issue-5, Sep-Oct- 2019 
ISSN: 2456-1878 



Hierarchical classification 

The hierarchical clustering shows that the fig accessions 
were distributed into two main groups. The first group 
includes two clusters separate also under two clusters. 
The second group also includes two clusters separate also 
under two clusters (Fig.8). 

The first group included Rhouddane accessions, Lmdar 
and Baghi assal, the second group include principally 
Koti accessions. Generally all the groups were 
heterogenous. These differences might be due to the 
genotypic diversity or environmental effects on fruit 
characters. The varieties which bear the same name, with 
the same physiological characters, but it is a general case. 
Indeed, of the noticeable differences can be observed 


within the same range of variables. We think that they 
may be in certain cases different varieties but bearing the 
same name (homonymy) or on the contrary (synonymy). 
It is also possible that the same name was given to several 
genetically different fig cultivars with similar 
morphological characteristics in this region. As they can 
be in other cases polymorphic varieties, polyclonal nature 
of the varieties is shown in the evaluation of the national 
collection [20]. It is thus necessary to record the 
importance of the problems of denomination of the 
species listed in the prospected area. These problems are 
due to local names which vary from one locality to 
another and the absence of the syntheses and varietal 
characterization. 
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Fig. 8. Representation in cluster of individuals of the north region of Morocco. 
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IV. CONCLUSION 

The present study revealed that the physiological 
parameters vary according to the genotypes. This 
variability has been noted in similar studies and may also 
change with environmental conditions and farming 
techniques. It has been shown that fig cultivars are highly 
diverse and provide a large collection of genotypes. 
However, because of many cases of synonyms (several 
denominations for the same genotype) and homonyms 
(several genotypes for the same denomination), the 
physiological characterization is insufficient for the 
establishment of reference genotypes of Moroccan figs. 
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